HLA class I and II in black children with hepatitis B virus-0.1% to 15% in the general population among some associated membranous nephropathy.
IgG) and complement deposition. Resolution of the ne-
Method. Thirty black children, age range 2 to 16 years, with phritis usually follows after antibodies to HbeAg become biopsy-proven HBVMN, were the subjects of the study. HBV status was determined using third generation ELISA. HLA A, B undetectable in the serum [5, 6] , and coupled with isolaand C antigens were determined using a two-stage lymphocytotion of HbeAg from the glomerular basement membrane toxic test. HLA DRB1* and DQB1* typing was done using sein these patients, strongly suggests a causative role of quence-specific primers. HLA class 1 and II antigen frequencies of HBV in the development of MN in these individuals.
the study subjects were compared to controls that were randomly chosen healthy blood donors from the same population.
However, only a small minority of individuals who are mal change nephrosis has a slight male predominance, and 11 antigens were determined using molecular methodol-MN due to HBV has a male preponderance of 80%, even
ogy. There was a high frequency of DQB1*0603 in subjects comhigher than that reported in idiopathic MN [8, 9] . This pared to controls, suggesting a possible genetic predisposition to the development of HBVMN.
lends support to the role of a gender-related genetic predisposition to the development of MN. The host immune response to HBV, which is under Hepatitis B virus (HBV) infection continues to be one T lymphocyte control, is major histocompatibility comof the world's most important diseases because of both plex (MHC)-restricted both in mice [10] and humans [11] . the number of persons infected and the associated morAn association with non-responsiveness to the HBV vacbidity and mortality. Persistent infection (the carrier state) cine with HLA-DR3 has been described in Caucasians constitutes the reservoir of infection and varies from [12, 13] . There is evidence that HLA-DR3 in Caucasians with renal disease is associated with a MN phenotype, regardless of cause [14] . Studies of the HLA-DRB and study performed in twelve black South African children with MN, 9 of whom were HBV carriers, showed a sig- nificantly increased frequency of HLA Bw21. The DR antiViral studies gens in the latter group of patients were not typed [16] .
Hepatitis B status was determined using third generaMany reported cases of HBVMN have come from tion enzyme-linked immunosorbent assay (ELISA; AusSouth Africa; including our own large series of black pazyme Monoclonal; Abbott Laboratories, North Chicago, tients with HBVMN [6] and a similar study from Cape IL, USA). HCV was determined using a microparticle Town [9] . Therefore, we performed molecular phenotypenzyme immunoassay (MEIA) for the detection of antiing of the HLA complexes to investigate a possible gebodies to the hepatitis C virus (Abbot Imx HCV version netic predisposition to the development of MN in black 3.0). HIV testing was done using an ELISA method children who were HBV carriers, all of whom had ne-(Abbot recombinant HIV1-2, 3 rd generation EIA) and phrotic syndrome.
if positive, confirmation was done using an immunofluorescence assay (Virion).
METHODS Determination of genotype Patients
To determine the genotype the pre-core region of Thirty children, age range 2 to 16 years, with biopsy-HBV DNA extracted from serum samples was sequenced proven HBVMN, were the subjects of this study condirectly from polymerase chain reaction (PCR products). ducted at King Edward VIII Hospital, Durban in Kwa-
The PCR amplification mixture (5 to 10 L) was preZulu/Natal, South Africa during the period of 1995 to treated with two hydrolytic enzymes: exonuclease I (10.0 1998. Clinical details of these subjects have been the U/mL) to remove sticky ends and primers, and shrimp subject of a previous publication [6] . All were black and alkaline phosphatase (2.0 U/mL) to remove nucleotides came from semi-urban or rural communities. None were (Sequenase PCR product sequencing kit; United States siblings or related in any way and none had received Biochemicals, Cleveland, OH, USA). Enzymatic pre-HBV vaccine. Informed consent for phlebotomy was obtreatment was carried out at 37ЊC for 15 minutes, and tained from the child's parent or guardian. Fifteen millienzymes were inactivated by heating to 80ЊC for an addiliters of peripheral blood was obtained for HLA typing, tional 15 minutes in a thermal cycler. viral studies and assessment of renal function. The conSequencing was carried out using the Sequenase PCR trol subjects were randomly chosen healthy blood donors kit, but with modifications of the methods by Casanova from the same province in South Africa. All were black et al [18, 19] . The annealing mixture contained 0.5 pmol subjects: N ϭ 3176 in the HLA A and B groups, N ϭ DNA (10 to 90% of the amplified sample, depending on 1739 in the HLA C group, and N ϭ 490 in the HLA the PCR yield), 10 pmol primer (1763 and 1966R; Ta-DR and DQ groups. Fifty-two percent of these healthy ble 1) and BQW in final 10 L volume. The sample was controls were males. The study was approved by the denatured at 99ЊC and then immediately placed in an Ethics and Professional Standard Subcommittee of the ice water bath for five minutes. The labeling reaction Faculty of Medicine, University of Natal.
was carried out using 10 Ϫ1 dilution of labeling mix and HLA typing 5 Ci
35
S-dATP for two minutes. Termination was carried out at 40ЊC for five minutes. The sequences were anaThe HLA A, B, and C antigens were determined using lyzed on an 8% polyacrylamide gel in glycerol tolerant a two-staged lymphocytotoxic test [17] . These antigens buffer and autoradiographed using Kodak film (X-omat; were identified with 180 antisera, which consisted of local Eastman Kodak, Rochester, NY, USA; Sigma, St. Louis, sera and sera requested for use by the International MO, USA). Mutations were recorded only when they Histocompatibility Workshops and sera exchanged with were detected in both the forward and reverse sequences. other laboratories worldwide. The sera were verified by use in parallel with the International Workshop sera. Histology DNA was extracted from 10 mL of ACD blood using a Hepatitis B virus membranous nephropathy was deGenomix Kit. HLA DRB1* and DQB1* typing was done using sequence-specific primers (SSP) [18] .
fined by examination of light and electron microscopy, 
Statistical analysis
Chi-square was used to determine the significance of both susceptibility and protective HLA alleles in the one patient had normal renal function. None had serostudy group of patients and was compared to the frelogical evidence of hepatitis C virus or human immunoquencies in population-based controls of black subjects. deficiency virus (HIV) infection. Corrected P values were obtained by multiplying by the The number and phenotypic frequencies of the HLA number of alleles tested for at each locus. Haplotypes A, B, C, DRB and DQB1 alleles in children with HBVMN were estimated according to the method of Mattiuz et and population based controls are shown in Tables 2 al [22] . The significance of linkage disequilibrium was to 6. A statistically significant difference was detected in measured by the delta value (the difference between the Class II antigens: HLA DQB1*0603 was increased observed and expected frequencies) divided by the stanin patients with HBVMN compared to controls ( 2 ϭ dard error of the estimated haplotype frequencies.
13.65, Pc Ͻ 0.001; RR 4.3). Six (28.6%) of 21 males and 3 (33.3%) of 9 females were HLA DQB1*0603 positive. There were no significant differences in frequency be-RESULTS tween males and females positive for DQB1*0603. HLA All thirty patients had nephrotic syndrome diagnosed DRB1*07 and DQB1*02 were increased in frequency in in accordance with criteria used by the International the study subjects when compared to controls but failed Study of Kidney Diseases in Children [23] and were in to reach statistical significance. The HLA DRB1*07 and relapse at the time of the study. Twenty-eight of the DQB1*02 antigens were in linkage disequilibrium in thirty patients were both HbsAg and HbeAg positive; both patients and in controls. There were no significant two were only HbsAg positive. Twenty-one (70%) were differences in the frequencies of class I antigens in the males. All were genotype A. Although ten had evidence study group compared to controls. of mildly raised liver enzymes (gamma glutamyl transferase and aspartamine alanine transferase), none had DISCUSSION clinical evidence of chronic liver disease and liver biopsy was not performed in any of the patients. Twenty patients Nephrotic syndrome in children has been shown previously to be associated with HLA class II alleles based had mild hypertension at presentation [24] and all except been shown to be associated with a response to the hepatitis coat antigen [36] . However, our study in black children with HBVMN failed to show any significant associations with DRB1* on serological and DNA typing [25] [26] [27] [28] [29] [30] [31] [32] . Such studies 0701 or DQB1*0202. Although previous studies in black emphasize the role of genetic factors in the development patients did not include the class II antigens, inferences of idiopathic NS in children of Caucasian, Chinese and can be made on the basis of linkage disequilibrium. These Japanese descent. In children of Polish descent, HBVMN antigens are not in linkage disequilibrium with DQB1* was associated with DQB1*0303. In the only study of 0603 in blacks in South Africa, which suggests that more HLA associations in HBVMN in black children in Durthan one allele in the major histocompatibility group of ban, South Africa, the frequency of Bw21 in black chilgenes may be involved in the development of HBVMN. dren with MN compared to healthy controls was signifiIn another study done in Caucasians, DQB1*0602 and cantly increased (15 vs. 1%, respectively, P c Ͻ0.04; relative DQB1*0603 were associated with a response to immunirisk 22.1). However, only eleven of these children were zation with HbsAg [37] . These findings suggest that ethtested for HBV; nine were positive. The number of chilnic differences also may play a role in HLA associations dren negative for HBsAg was too few to allow meaningful comparison in HLA frequencies between the two to HBV antigens.
The results of the current study reinforce the concept groups [16] . This small study did not evaluate the DR and DQ antigens. Therefore, this is most likely a gratuitous that within a specific ethnic community there is a group that is genetically susceptible to the development of MN finding. Also, when the results of the findings in the previous study [16] are combined with the present study, there following chronic infection by HBV. The degree of susceptibility might vary between populations, depending were no statistically significant differences (7% in study subjects vs. 2.7% in controls; P Ͼ 0.05). To our knowlon the frequency of the HLA-linked susceptibility loci. Since the linkage disequilibrium pattern for alleles at HLA edge, this is the first report of HLA associations in black children with HBVMN in which both class I and II antiloci differs among populations, susceptibility to HBVMN may be expected to be associated with antigens other gens have been studied using molecular methodology.
